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f57) Abstract 

i Excavation apparatus (10) having a rope controlled bucket (22) suppoi:;.d ■ . .- he st oe (20) and a drae rooe (25) 
and havmg a receptacle (33) mto which the contents of the bucket (22) may be tipp.u . crush in? and conveying to a loca- 
tion remote from the excavation apparatus (10). The bucket (22) is supported so that its rotational attitude as'well as iu do- 
sition may be monitored and controlled to permit accurate tipping of the bucket (22) into the receptacle (33). 
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r-.Ls ir.ver.tion reia::es to inprove.ner. t s m ana 
'V X z a '.- a t i c T: a c r a r a t *j s a r: ■'i to method? of c p e r a t i n 
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particular thi-s invention relates to the ex- 
r earth such a? ovei burden from deposits to be mine-- 
: is not lir.ited to such applications. However i'or 
i 1 1 u s t a t i n g the present invention reference 
oe ^^ade hereinafter^ to its application to rerjoving over- 
roTi coal seams in open cut mining of coal. 

The norr:al technique employed in open cut mining is 
mining, in which overbvrdor. is removed from the coal in 
ssi-'e strips and placed on top of an adjacent strip from 
t e coal has been mined, 
dined to the gro:jnd surface and mining commences along the 
allow edge of the seam. As the mining progresses across the 



The coal seam is generally 



ar-^l'/ inclined seam mc-^e o'/erburden has to 
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be removed and 
the excavated 
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burden stripping is normally carrxeC out using 
draglines. In such r.achines a bucket is sus- 
Door. supported on a rotatable house and a wine 
the bucket to the house to enable it to be 
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zras£ez to *w a rds t. he. house to scoop up the overburden - 
he use is supported for rotation about a vertical axis whereoy 
tne "oom. m.ay be swung sideways to enable the bucket to be 
emptiec at eithe-" side of the strip being excavated. The 
length of t.he dragline boom, determines the dumping radius and 
in operation the overbur-den is dumped in a series of spoil 
piles each centered at the dum.ping radius. Each spoi]. pile 
.may be built up until t.he toe of the pile is adjacent the 
bottom, of the pit being excavated. 5!xtra overburden cannot 
be tipped onto the spoil pile as it would spill back onto the 
excavation. Accordingly the excess overburaen has to be 
tra:. sported elsewhere for dumping. This extra handling 
operation adds m.arkedly to the cost of excavation. In practice 
at overburden depths of forty-five metres or more, large 
walking draglines must rehandle overburden so many tiroes 
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that such operations ^eccr.e 'jr.ecor.or.i - = ^ . 

AccorGir:gl y , when the pit depth excee':3s a selected 
o *- <5 u ^ ^ o ^ V - r i */ e rri 6 t r e s m e ri 1 1 c r* c d a b o v £: , c t r. e r ^ y c e s 
of excavating means are first used to reduce the depth of 
overburden prior to using the dragline. The extent of re- 
handling has a najor effect of both pr-oduc t ivi-ty and ecor.ornics 
of overburden removal. If all prince overburden is rehandled 
once !a rehandle factor of 100%), the productivity is halved 
ar.d.tne cost per cubic r.etre of prime overburden is doubled 
compared to direct spoiling. 

In order to avoid this expensive rehandling operaticr 
or*^ inar%- excavation is carried out by the use of scrapers, 
trucks and shovels or by bucket-wheel excavators to provide a 
working grade along which the dragline works such that the 
coal sean or bottom of pit being excavated does not exceed a 
depth of about thirty five metres below the working grade. 
This operation is called benching. This pr e -s t r i pp i ng or 
tenchlr.^ process has a higher cost of removal per cubic r.;etre 
of prime overburden than a dragline but it entails no re- 
handling costs and is thus economical. 

At present the most economical method of benching 
utilizes a bucke t-v;heel excavator coupled to a system of 
conveyor belts which convey the spoil to spreading apparatus 
which distributes the spoil to a desired location such as 
between previously formed rows of spoil piles in order to 
reduce subsequent levelling and reclamation costs. This 
svstem has a basic handling capacity similar to that of a 
dragline but may cost twice as much, so that it is economical 
only when the rehandle factor for the dragline rises above 
:^0% It also has the disadvantage that its capacity is greatly 
reduced when digging hard overburden such as rock. 

Overburden removal costs also depend on the effici- 
ency of operation of the dragline. At present each excavation 
cycle includes hoisting the bucket; lowering the bucket onto 
the overburden; hauling the bucket towards the house to dig 
the overburden; returning the bucket to the outer boom end; 
swinging the boom to position the bucket over a spoil pile at 
'■i-e <=ide of t-he pit being; excavated; emotying the bucket and 
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returning tne boon into position for the next cycle. Because 



of the ni^r;ber cf separate opei-aticns reqt:irecl per cycle, tne 



total, cycle time is relatively long con^pared with the actual 
digging time. 

In the presently available draglines, the bucket is 
suspended frc.r. the boor:: point by a hoist rope and is connected 
to the winching equipment in the dragline house by a drag rope 
which is utilized to haul the bucket towards the house to 
perform its digging operation. A stabilizing rope passes from 
C the drag rope about a pulley on the hoist rope for return to 
the bucket. This rope maintains the operative digging orient- 
ation of the bucket during digging and hositing operations. 
When tension is released from the drag rope this stabilizing 
rope becomes inoperative and the bucket tips. Data logging 
equipment is frequently utilized to provide an indication of 
the position of the bucket to assist operators in the manual 
control of .the bucket so that operational efficiency may be ' 
maximised. Manual operation however, while relatively in- 
efficient for repetitive operations is still utilised since 
the present cycle times are relatively long and operational 
accuracy is not critical. 

This invention aims to alleviate the disadvantages 

associated with the presently available excavation aooaratus 

* * 

and to provide excavation apparatus and a method of operating 
25 same which will be reliable and efficient in use. Other 
objects and advantages of this invention will hereinafter 
become apparent. 

With the foregoing and other objects in view, this 
invention resides in one aspect in excavation apparatus having 

30 a bucket controlled for movement by ropes including a boom- 
supported hoist rope and a drag rope; drive means for actuating 
said ropes, monitoring means for. monitoring the position and 
rotational orientation of the bucket relative to said boom and 
computing means for scanning input information' from said 

35 monitoring means and operable to compute the position and 
orientation of said bucket. Preferably the computing means 
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is progra.Ti.-nable and . adapted to actuate said drive means in 
accordance with a progrs.T.-::ed sequence of bucket positions. 
Alternatively the computing means may provide a visual 
indication of the bucket position to enable an operator to 
5 actuate the drive means at the appropriate times. 

The position of the oucket may be monitored by 
monitoring parameters such as the operative lengths and/or 
tension of hoist and drag ropes, information on boom swing 
speed and torque and data on the fleet angles of the boom 
10 point Sheaves and fairleads. Such information would enable 
the longitudinal and the lateral position of the bucket to be 
determined relative to the boom. 

Preferably the ropes controlling the bucket moveme.-. 
include a third rope additional to said hoist rope and said 
15 drag rope whereby the relative operative lengths and/o.- ten- 
sions of the ropes may be monitored to provide input inform- 
ation for co.T.puting the rotational orientation of the Kucket. 
Preferably the monitoring signals are induced from electrical 
signals but of course they could be optical" or pneumatic 
20 signals or the like as desired. Furthermore transducers may 
be provided on the rope drums to calculate the length of the 
respective ropes deployed at any instant. From this date the 
computing means could utilize co-ordinate geometry to compute 
the position of the bucket. 

Preferably the computing means is programmed to 
actuate the drive means to tip the bucket at a selected 
position so as to achieve accurate tipping at a selected 
position. This may be remote from the dragline operator or 
adjacent as desired. Such accurate tipping is not possible at 
30 present since the operator has little control over the lateral 
position of the bucket relative to the boom which varies as 
the bucket swings out of the vertical plane passing through 

the boom axis when the machine rotates. i 

In another aspect this invention resides broadly in 
35 excavation apparatus having a boom-supported bucket adapted 
for actuation by ropes including a hoist rope supported by the 
boom and a drag rope; drive means for actuating said ropes, 
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monitoring neans for monitoring tne position of the bucket 
relative to said boom; computing means adapted to scan input 
information from sa id non i t or ing means to compute the position 
of said bucket and said computing means being programmable to 
actuate said drive means to perform a programmed sequence of 

bucket operations. 

In a fLirther aspect this invention resides broadly 
in a method of excavation using excavation apparatus of the 
type defined above, and suitably in the form of a dragline and 
including gathering material into the bucket, tipping the 
recovered material from the bucket into a receptacle and 

4 

conveying the recovered material to a selected position 

for distribution. The receptacle may be mounted remote from 
the dragline but preferably it is mounted on or adjacent the 
dragline whereby er^ptying of the bucket may be carried out at 
tne end of the drag operation and prior to return of t^ie 
bucket ior the next excav^.ting process. It is also pr^r^rre<l 
that the recovered material be crushed prior to being conveyed 
to the selected location. 

In accordance witn a further aspect this invention 
resides broadly in excavation apparatus, having a boom- 
supported bucket adapted for actuation by ropes incl.uding a 
hoist rope supported by the boom and a drag rope for moving 
the bucket in a longitudinal direction relative to the boom; 
25 drive means for actuating said ropes, monitoring means for 
monitoring the position of the bucket relative to said boom; 
computing means adapted to scan input information from said 
monitoring means to compute the position of said bucket where- 
by said drive means may be manipulated in accordance with 
30 selected bucket positions; a receptacle on or adjacent the 
dragline and crushing means to crush recovered material 
deposited from said bucket into said receptacle. Preferably 
the receptacle is mounted on the dragline house beneath the 
bucket supporting boom and said control means is adapted to 
35 be manipulated to tip the bucket contents into said receptacle 

In order that the bucket may be emptied into said 
receptacle this invention in a further aspect provides a 
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method of supporting a b-jCKet by a plurality of ropes t.-.e 
operative relative lengths of which may be independar t 1 y 
varied for controlling the rotational position of said bucket 
about a tipping axis. Preferably the bucket tipping axis 
5 extends transverse to the boorr or in any selected direction. 
Preferably the operative lengths of said plurality of ropes 
are monitored by said monitoring means and fed to ptrogrammable 
computing means wherety the operation of said buck^?^ may be 
automatically controlled to dig and empty recovered material. 
iQ In order that this invention may be more readily 

^ understood and put into practical effect, reference will now 

be made to the accompanying drawings which illustrate a 
preferred embodiment of the invention, wherein:- 

Fig - is a perspective view of a dragline assembly 
15 made in accordance with the present invention; 

Fig 2 is a diagramatic side view of the dragline 
assembly illustrating the bucket tipping action, 
and 

Fig 3 is a diagramatic plan view illustrating a 
20 typical conveyor arrangement for distributing over- 

burden . 

As illustrated the dragline assembly 10 includes a 
bucket-supporting boom 11 pivotally connected to a control 
house 12 which is rotatably mounted on a support tub 13. 
25 Walking feet 1^ are provided in known manner to enable the 
dragline assembly 10 to move from locatipn to location. 
The boom 11 is supported by cables 15 extending 

from a fixed A-frame 16 at the rear of the house 12 and across 
a pivotable mast 17 to the boom point 18. Sheaves 19 are 
30 located at this point 18 for h^ist anc lump ropes 20 and 21 
whic connect to the bucket 22 andwhiin return to respective 
winching drums 23 and 2A in the house 12. A drag rope 25 
extends from the bucket 22 to a third winch drum 26 mounted 
in the house 12. The drag rope 25 passes across a return 
35 idler sheave 27 supported on the mast and beneath a deflecting 
idler sheave 28 on the boom 11. 

It will be seen that the three ropes 20, 21 and 25 
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support the elevated bucket 22 at all tir.es such that both 
the path cf the bucket an,:! its rotational attitude with respec 
to a laterally extending axis nay be controlled by varying 
the relative lengths and/or tensions of the ropes. For this 
pur pose transducers 30 are provided on the rope druns 22, 2^ 
and 26 to monitor the length of the respective ropes extending 
from the drums to the bucket. Fron this data, a built in 
computer 31 utilizes co-ordinate geometry to compute the 
position of the bucket 22 and its rotational condition. The 
^ computer is coupled to drive means 32 for the drums 23, 2- and 
26 and is also able to predict future movement of the bucket 
by calculations based on ballastic mathematics. Thus at any 
time the computer is able to detect the possibility of the 
bucket contacting the machine and can actuate the drive means 
5 32 to alter the rope tensions to prevent this. 

The computer 31 may be programmed to control the 
rope drums 23, 2 A and 26 for the process cf hauling in the 
bucket 22, dumping its contents into a hopper 33 supported on 
the house 12 beneath the base of the boom 11 and removing the 
bucket 22 from the immediate area of the hoppers 33. In 
normal operation of the dragline, an operator on completing a 
drag cycle engages an automatic dump control to initiate 
computer control of the operation. The com.puter would then 
control actuation of the rope drums to haul the full bucket 
in along an optimum path, decelerate it, dump it, and return 
it to the excavation. 

Material from the hopper 33 is fed to a large 
capacity crusher 3^ supported in the house 12. The crushed 
material is fed from the crusher 3^ via an apron conveyor 35 
for discharge onto a telescopic conveyor assembly 36 which 
transfers the material to a hopper 37 on a belt wagon 38 
straddling a yard belt conveyor 39 extending alongside the 
excavated pit AO. Suitably the material in an open cut mining 
operation is then conveyed across the pit by an elevating 
belt conveyor Al onto a further longitudinal conveyor ^2 from 
which it may be spreiad by a tripper /spreader assembly 43. 
The latter is movable along the conveyor 42 to cause discharge 
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cr exa.-nple between 



of material at any positior. therealong, 
the spoil piles A^. 

It will be seen fror. the drawings that the connect- 
ions between the, ropes 20, 21 and 25 and the bucket 22 are so 
arranged that w.:en the bucket is supported adjacent the boor: 

its weight is taken by the hoist and dump ropes 20 
The hoist rope 20 is positioned adjacent tine centre 
y of the bucket 22 so that it takes a major proportion 



point IS , 
of g r a V i t 



of the weight of the bucket. The drag rope 25 is connected to 
10 the bucket 22 rearwardly of its centre of gravity and it is 

arranged for retraction towards the sheave 27 which is dispose 
directly above the hopper 33. In use, as the bucket 22 is 
hauled towards the sheave its weight is transferred to the 
drag rope until at the inner limit of its travel it is largely 
15 supported by the drag.rope 25 and partly by the upwardly 
. he lined; h^^ 20 and 21^ ' When - the bucket is 

r;-'33-.it;;is ; positioned ^ f or tipping . 
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may 'be 'assisted v^by 
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t>e controlled 

•;^%:tt:0::duripv^t^^ hooper or the 

P;-/ like at. excavated. In this enbodi- • 
TQ;::i^ent,^ a:y^ connected to monitoring neahs on the 

I as the length of 

r:hpist .arid.;drag r infornation on boom s-ring speed 

:;::\and torque and:::data on th^ fleet ang of the boon, point 
jS^if^P.^"^:^^^^^ out" of plane position 

to be '.measured ' and future 
Thus once /the computing 

. - . - . position of .the hopper or 

->i^^U:^^^%';v^^^^^^ dragline , it ^could take control of 

y-:^^-^:^^ to .adjust rope 

^P^,:^l:^ngth^ the bucket relative 

'^^^^^ contents are tipped into the 

/"-.^hopper. ^-^^ . ■■ ' ■ ■ • 

: Such ya.isys tern would remove the problem of total 

'.manual ^con-t : rehandling^'of : the excavated material and 

25 -consequently it would' improve efficiency . when operating in 
deepf overburden . ' 

■''■rii^'^-'^ herein has been made 

to; ropes -^^ of the bucket . In each 

;4-natance^^ and "claims a/ref erence to a rope 

r 0^ f e r e n c e t o a 
meh t ion is mad e 
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THE CLAIMS /DEFINING THE INVENTION ARE AS. FOLLOWS:- 

1 . : ..^j;ExQ;4va:t ion apparatus, having a, bucket controlled- for. 
:i!ibyernent 1^^^ boom-supported -hols tv rope : and. a 
/di^ag' rope ^^^'i;X^:^^.f-^^^^ 

■ m'e^ ns ; -f p|jM m |^ ^^^.^:^^r^^^MiS^ ^ t a t i o n ■ . 

of -the computing means/ for 

'scannirig Inpiit information from said monitoring means, and 

operable to compute the position. and- orientation of said 

bucket • 

» . . - * 

2. Excavation apparatus accordingly to claim 1, v;herein 
said ropes include a third rope whereby rhe relative operative 
lengths and/or tension of said hoist and drag ropes and said 
third rope may be monitored to provide input information 

for computing the rotational orientation of the bucket. 

3-, . .Excavation apparatus according to any one of the 

preceding- claims, wherein there is provided . a recep.tacle for 
receiving material tipped from said bucket and ■ conveying means 
for conveying said material from said, receptacle to a selected 

remote location, 

a/. ; Excavation apparatus according to claim 3, wherein 

said receptacle is mounted on the excavation apparatus and 
wherein there = is further provided a crusher on said excavation 

•apparatus for crushing material tipped into said , receptacle 
and discharge means for transporting crushed material to 

-a discharge Stat ion . 

5, Excavation apparatus according to claim A, wherein 
said drag rope passes to said bucket from guide means disposed 
above said receptacle. 

6. Excavation apparatus according to claim 4 or claim 5 
wherein said hoist and third ropes pass to said bucket from 
the outer end of said -boom. 



7. . Excavation apparatus according to any one of the 
preceding ciains, wherein said computing means is programmable 
and. is operatively' connected to said drive means for actuating 
the drive. means to perform a programmed sequence of bucket 
operations . 

8. Excavation apparatus having a boom-supported bucket 
adapted for actuation by ropes ■ including a hoist rope support- 
ed by the boom and a drag rope; drive means, for actuating said 
ropes; monitoring means • for monitoring the position of the 
buckec relative to said boom; computing means adapted to scan ^ 
input information from said monitoring means to compute the 
position of said bucket, and said computing means being pro- 
grammable to actuate said drive means to perform a programmed 
sequence of bucket operations. 

g. Excavation apparatus according to claim 8, wherein 

said monitoring means monitors information determining both 
lateral and longitudinal positions of the bucket relative to 
said boom whereby said computing means may determine both 
said lateral and longitudinal positions of the bucket. 

10. Excavation apparatus according to Claim 9 or claim 

.8, wherein said ropes' include a third rope whereby the relative 
operative lengths and/or tensions of said hoist and drag ropes 
and said third rope may be monitored. to provide input inform- 
ation for - computing the rotational orientation of the bucket. 

11. Exciava.tion apparatus according to any one of , claims 
8 to 10 wherein said monitoring means monitors the . operative 
lengths and/or - tensions of said ropes , information on the boom 
swing speed and/or swing torque applied to the boom and the 
fleet angle of a shea^'-e or sheaves about which ropes pass to 
said bucket. 
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12. Excavation apparatus having a bucket ccntrclied for 
move^ient by ropes including a boom-supported hoist rope and a 
drag rope; drive neans for actuating said ropes: -a receptacle 
on said apparatus for receiving material tipped fron raid 
bucket and said drag rope passing to said bucket frorr: guide 
iT.eans disposed above said receptacle. 

13. A method of excavating using drag line apparatus, 
including gathering material into the bucket, tipping the 
recovered material from the bucket into a receptacle and 
conveying the recovered material to a selected position for 
di s t ribut ion . 

] 4. A method of. excavating according to claim 1 3, 

including tipping the bucket at the end of the drag operation 
prior to returning the bucket towards the boom point for the 
following drag operation. 

15. A method of excavating according to clai.Ti 1 4 and 

wherein the receptacle is mounted on the excavation apparatus 
the method further including crushing thi^ -Material from said 
receptacle prior to discharging the mater^.vl for distribution 

15. A method of excavating according:; ' . claim 15, in- 

cluding depositing crushed material onto a v- r. *. v^yor belt 
adapted to transfer the material away from the oxoavation 
apparatus for discharge at a remote location. 

17. A method accordingly to any one of claims 13 to 16, 
wherein said drag line apparatus is as defined in any one of 
claims 1 to 12 . 

18. A method substantially as hereinbefore described 
with reference to the accompanying drawings. 

]_Q, Excavation apparatus substantially as hereinbefore 

described with reference to the accompanying drawings. 



wo 85/04916 



/AU84/00064 





• • • 



• • • • 



• • • • 





if. yy • . 

i'- -J ■ ^ 
^^^^ . 



wo 85/04916 






• • 



*-r ■*>" 



• ■ - ■ ■■' 



*•^ 





PCT/AU84/00064 



CM 




I 

o 
I 



04 



CM 




OJ 

Li. 



1 1 i 



ST?;; 



■--'rtiii , . .1. . »."■• ■; . 

■;t. : •- ... r . -. -- - ^ A 





wo 85/04916 



PCT/AU 84/00064 



•^"-V- ♦■■ ■ ■ 

• f -- ' - ■ • . 

I h '■ ' ■■ 

f- £> P.- , .■ 



- » « • » 

* « 

• « 



^"'^Z-'- •••••• 



I*- T'+V?'- "J » 

I'-fe'^-*''- • • • o 



• « « 





CO 



' i.1 ^ '' - 



WO 85/04916 V - ■ 




PCT/AU84/00064 



« • • * 



• • • 



• • • 



• ft 

• 9 



• • • t 



• « • 



• • • • 



» • « • 




CO 

Ll. 



- INTRANATIONAL SEARCH REPORT 

IntMnalieMl AoollMdon No PCT/AU8A /0006A 



1. CLAS,tlFICAT10N OP SU8JCCT MATTM 01 t9w%t ctaaaJflcatlon symboU aoply. Indleata mlO > 


AecordinQ to IntvfnAtionai Pvtent CU««4flcxtlon (IPC) or to both Natlonai CUtsincxtton tnd IPC 




Inc. CI 


,3 E02F 3/A8. E21C A7/00, 41/00 




il. FliLOS SCARCHCO 


MinCmum Oocum*ntat1on S«arcfi*<t ^ 


Clastiflcation Syatam { 


CUwWcation Symbol* 




IPC 


E02F 3/48, E21C 47/00, 41/00 



Oocum«ntJtlon 5«arch«d oth«r than Minimum Oocumantatlon 
to ttx9 Extent that auch Oocumanta aro Indudad In th« Flaida Saarchad • 



AU: IPC as above; Australian Classification 84.31 



!tl. OOCUMCMTS CONSIOERCD TO B« RCLCVANT i« 



" Cataoory • 



Citation oi pocumarrt, with Indication, whara appropiiata* of th« ralavant paaaagaa 



I Rata«ant to Claim No. 



AU, B, 38089/78 (502973) (MITSUBISHI MINING i ■ 
CEMENT CO,, LTD.) 16 August 1979 (16.08.79) 

AU, B, 39915/78 (501008) (MITSUBISHI MINING & 
CEMENT CO., LTD.) 7 June 1979 (07.06.79) 

SU. A, 195077 (TKACHENKO) 16. June 1967 (16.06.67) 
(Derwent English Language Abstract) 



(1-3, 7-10 
13, 17) 

(1-10. 12-17) 



(1,8,9) 



* Spactat catagofiaa of cKad documonta: 

"A* decumant daflnlng tha ganarat atata of tho art which Ja not 
conaidarad to b* of particular ralavanca 

*C** aaHlar documont but pubUahad on or aftor th« Intamational 
flllno dato 

"L" documont which may threw doubts on priortty clalm(a) or 
which la citad to aatablish th* pubUcatlon dato of anothor 
dution or othor spocial roMon («• apaciflad) 

*0" documant rafarrlno to an oral diadoaura, u««, oxhibJtlon or 
othar maana 

"P*^ documant pubtlahad prior to th« international ftllng data but 
later than tha priority data clairned 



*T" later document publlahed after the International flllng. date 
or pnohty data and not in conHlct with the application but 
cited to understand tha principle or theory underlying the 
invention 

**X^ document of particular relevmnca: the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

document off particular raJevance; tha claimed Invention 
cannot be conaidarad to involve an in^'entive step wnan the 
document la comt>4ned wtth one or more other such docu- 
ments, such combination beiny obvioua to a person skilled 
in tha art. 

"4" doctiment member of the same patent family 



IV. CERTIFICATION 



Date of tho Actual Completion of the International Search * 

19 June 1984 (19.06.84) 


Data of IMallIng of thia International Saarch Rapon 


tntamational Searchino Authority t . 

Australian Patent Office 


Signatura of Authorized OfHcar 1 

A. S. MOORE 7^ . 7^ . '^jcn?^ j 



Form PCT/IS A/210 (aecond aheet} (October 19n) 



AMNEX TO THE I ^jTERNAT IQNAL SEARCH REPORT ON 
INTERNATIONAL APPLICATION NO. PCT/AU 84/00064 



This Annex lists the known "A" pubiication level patent family 
;''erTiDers relating to the patent documents cited in the above-mentioned 
[nternational search report. The Australian Patent Office is i p. no way liable 
;:or these particulars which are merely given for the purpose of information. 



\ a ten t Documen t 

ted in Search Patent Family Members 

Report 

■J 3991 5/7?, CA 109808ft JP 55007319 US 425634? 



38089/73 CA 10902S0 JP 54023001 US 4261LL9 

US 4353796 



END OF ANNEX 



( 



mmmmaamsmi 



mgaammmmmmm 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

D BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
D FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
D SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

D LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



